Methods and Materials
Sampling 270 cm of sediment was collected via two overlapping and parallel cores extracted with a Russian peat corer. Each drive was 1m long, and the collected core was 8cm in diameter. The core was transferred to PVC tubes, wrapped and stored at 4°C prior to analysis. Between 270-255cm (7500 -7000 BCE) the core is composed of reddish-brown silt, with coarse sand and gravel. Above is a gradual transition into olive-green silts up to 238cm depth (6400 BCE) prior to organic-rich dark brown coarse detrital gyttja. Finally, above 100cm (1500 BCE), the record is composed of fibrous sedge/Sphagnumdominated peat.
Trace Metal Analysis
To allow the solid peat samples to be run via ICP-OES, total digestion was performed. Sampling for trace metal analysis was performed using plastic tools, and with subsamples taken from the inner portion of the core to ensure no contamination. Prior to all digestion, each section of peat was dried at 105⁰C overnight before being homogenized using a pestle and mortar.
Digestion was performed using nitric acid (HNO3), in combination with hydrochloric acid (HCl), in a ratio of 3:1; reverse aqua regia. To ensure total dissolution was achieved, hydrofluoric acid (HF) was added. Digestion was performed on roughly 0.2g of dried, crushed sample. Added to this was 12ml of reverse aqua regia (9ml of HNO3 and 3ml of HCl) before addition of 1ml concentrated HF into a Teflon digestion vessel equipped with a vent for gas. Total dissolution was achieved using a microwave accelerated reaction system, with a 40 minute heating phase followed by a 20 minute cooling. Samples were then decanted into 50ml centrifuge vials, and diluted to 50ml with milli-Q deionized water.
9ml of sample was added to 1ml of 10ppm Yttrium Spex CertiPrep internal standard (producing a final solution containing 100ppm of the internal standard), dependent upon the elements being analyzed in that run. An internal standard is used to check for instrumental drift throughout a run. A number of blanks and 10 standards were also run. The two standards used are Montana 2711 soil and Peat Standard NIMT/UOE/FM001 (1), digested using the same method as the samples. Results (reference recoveries) are reported in Table S1 . All Pb calculation data may be found in Supplementary dataset 1, whilst raw data (including SDs) may be found in Supplementary Dataset 2. Repeat data may be found in Supplementary Dataset 3.
Anthropogenic Component Extraction
Firstly, using the concentration of a conservative, lithogenic element (in this case zirconium (Zr), and the expected composition of the upper continental crust (UCC)(2), the lithogenic fraction was calculated (3): The following equation is used to calculate Accumulation Rates: = × ( )/ Where Pbsample is the total Pb concentration of the sample (ppm, or mg/kg); is the bulk density (g cm -3 ); Ssample the thickness of the sample slice (cm) and t is the time span of that slice (in years).
Changepoint analyses
It has been proposed (5) that changepoint modelling may be performed on multiple datasets from the same geochemical record, under the assumption of common changepoints between different datasets (6) . However, at Crveni Potok the minerogenic nature of much of the peat record may render the use of mobile metal concentrations (Zn, Ni, Cu) to reconstruct pollution perhaps incorrect in places. Therefore, we relied on comparing changepoints obtained based on different statistical methods.
Changepoint analyses were performed with three different methods (Binary Segmentation (BS), Bayesian Change-Point analysis (BH), and breakpoints analysis (BP)) in order to show that the findings are not method-dependent. We performed changepoint analyses for the following datasets: PbAnthro concentration (Fig. 2F ), PbAnthro accumulation rate (Fig. S4) , and total Pb concentration ( Fig. S5 ) to check for consistency of the results among the different Pb-quantification estimates.
The BS analysis for change points (7) is based on variations of the mean and variance and is one of the most widely used change-point search methods (8) . We used it to compare change points in the measured PbAR record and in PbAR records obtained with random Pb concentration series (Figs. S5, S6) (9). The rationale is that because PbAR are obtained by multiplying the concentration values by the sedimentaccumulation rates, variations in PbAR may strongly depend on variations of the depthage model. Thus, if change points detected in random Pb records match change-points detected in the measured Pb records, such points may be spurious. As may be seen from our results, no such matching change points may be observed (Figs. S5, S6 ), indicating the variations in Pb are not artefacts of changing accumulation rate.
The BP method uses a dynamic programming algorithm (10) to identify optimal partitions with varying numbers of segments. The user can select the minimum segment length (h, here h=2), and the maximum number of breaks (m, here m=the maximum number allowed by h). For each possible number of breaks k ≤ m, the BP method provides the optimal break-point locations by minimizing the within-segment sums of squares. The R implementation of BP (11) selects the partition having the lowest BIC value.
The BH method uses a Markov-Chain-Monte-Carlo (MCMC) approximation of a Bayesian procedure (12) . The method differs substantially from the BS and BP methods because it does not estimate the location of change points. Instead, it estimates the probability of a change point at each location, providing a more informative summary reflecting the degree of uncertainty in the change points.
All computations for the change-point analyses were performed under the R computing environment (13) . Records were resampled using the pretreatment.full() function (available at https://github.com/wfinsinger/cpt-AR), which is a slightly modified version of the one available in the paleofire package (14) , and gives the full output of the pretreatment function (15) . The Binary Segmentation analysis for change points was performed using the 'changepoint' v2.2.2 package (8). The Bayesian analysis for change points (12) was performed using the 'bcp' package v 4.0.0 (16) . The computation of breakpoints in regression relationships (11) was performed with the 'strucchange' v1.5-1 package (17) .
Prior to performing the change-point analyses, we first linearly interpolated the datasets in order to fill sampling gaps. Thereafter, we resampled the raw datasets to a constant temporal resolution (here the median sampling resolution of 36 years sample -1 ) to account for unequal sampling intervals resulting from variable sediment-accumulation rates.
Ombrotrophy
Initial surveys at Crveni Potok indicated no evidence of inflow from permanent streams (18) , suggesting mineral input to the bog from the surrounding gentle slopes is very minimal, perhaps occurring only during periods of high rainfall. This was clear when describing the core, where no mineral matter was observable with the naked eye within the peat section, although some may be observed within the underlying gyttja. Geochemically, low strontium (Sr) concentrations (<20 ppm) have previously been used to assess the ombrotrophy of bogs (19, 20) . The Sr concentration values measured at Crveni Potok are relatively low (15-35ppm, see Fig. S2 ) and suggest only minimal influences of runoff-derived Sr. The trends in erosion and minerogenic debris indicators (Zr, Sc, Ti as well as Coenococcum sclerotia, Fig. S3 ) further hint at episodic/occasional inputs of minerogenic matter. In keeping with this, close inspection of the uppermost 100cm of the record indicates Sphagnum-dominated peat, rendering this part of the record typical of a spruce-forest mire (20, 21) . Hence, it is very likely that the Crveni Potok peat has never been truly ombrotrophic. Other sources of Sr may potentially include dust from the extensive Danube loess fields (22) , or from the underlying limestone. Despite the apparent minerotrophic nature of Crveni Potok, this does not preclude its use for such paleopollution studies, with examples from Switzerland (23), and Spain (24) , proving that metal concentrations reflect a coupled link to the atmospheric (particularly Pb, but also other metals) record even in such depositional environments.
Nevertheless, Sr concentrations are overall negligible when compared to other sites where regular influx of minerogenic debris from proximal slopes has been observed (25) . Further elemental indicators of minerogenic input (Zr and Sc, Fig S3) are also much lower than one would expect in a site influenced by regular runoff or flooding (25) . Furthermore, there are very low correlations between Pb and any of these elements (PbZr= -0.151, Pb-Sc= -0.166, Pb-Sr= -0.19) and so it is unlikely any possible proximal mineral influx is biasing the Pb record.
Regardless, all Pb data interpreted have been normalized to a conservative element (Zr) in order to disentangle the natural Pb lithogenic contribution to the reconstructed anthropogenic Pb record of Crveni Potok (Fig. 4) . 
Additional data table S1 (separate file)
Repeat data from Crveni Potok core. At seven depths, analysis was run twice on the same sample (with different subsamples). Raw results of each run, and the variation between the two measurements is presented here.
